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Sometime in the mid-780s, Charlemagne, King of the Franks, had a letter composed in his name, and sent it to all of the abbots and bishops in his realm. His goals were as ambitious as they were reflective of a basic need to reinvigorate the pursuit of knowledge among his prelates. To start this endeavour, the letter states, it was vital to make sure that education in the realm was up to par:
For although correct conduct may be better than knowledge, 1 Bertolt Brecht, Geschichten vom Herrn Keuner (Frankfurt am Main: Suhrkamp, 1971 ), ll. 239-43 ['"I have noticed", said Mr. K., "that we put many people off our teaching because we have an answer to everything. Could we not, in the interests of propaganda, draw up a list of questions that appear to us completely unsolved?"', Stories of Mr. Keuner nevertheless knowledge precedes conduct. Therefore, everyone ought to study what he desires to accomplish, so that so much the more fully the mind may know what ought to be done, as the tongue hastens in the praises of omnipotent God without the hindrances of errors. For since errors should be shunned by all men, so much the more ought they to be avoided as far as possible by those who are chosen for this very purpose alone, so that they ought to be the special servants of truth. 2 With these words, the so-called Epistola De Litteris Colendis, or 'Letter on the Cultivation of Letters', set the programme for the cultural, religious, and educational reforms that would come to characterise the reign of Charlemagne and his successors. 3 The letter is at once descriptive and prescriptive, and was intended to work on various levels. On the one hand, it was part of the Carolingian strategy to establish themselves as the undisputed rulers of the Frankish realms. 4 Their hostile takeover of the Merovingian throne in the 750s still required 2 Epistola de Litteris Colendis, ed. by Alfred Boretius, MGH Capitularia some justification, and Charlemagne and his entourage understood that this required more than mere military prowess -they also needed to cultivate an image of a king who was invested in conquering the hearts and minds of his subjects. 5 In this way, they could instil their ever-growing realm with a sense of 'togetherness' by insisting on a shared fount of knowledge -and a shared set of beliefs and practices
-that defined what it meant to be part of the ecclesia they were building. 6 On the other hand, documents like the Epistola De Litteris Colendis also show a very palpable concern for the duties that came with the God-given office of kingship. 7 To the Carolingians, reforms -or rather correctio, as contemporary individuals would refer to the phenomenonwere about improving not just the lives, but also the afterlives of everyone living under their supervision. 8 Charlemagne quickly realised, it was equally important to make sure that those with whom he shared this responsibility were up to the task.
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Those possessing pastoral power were thus expected to have the knowledge and education to live up to what was expected of them.
For we desire you to be, as it is fitting that soldiers of the church should be, devout in mind, learned in discourse, chaste in conduct and eloquent in speech, so that whosoever shall seek to see you out of reverence of God […] In other words, the prelates who were admonished to take care of their own education were also reminded of their exemplary, pastoral function in the world. It was only by making sure that they possessed the knowledge and aptitude to be the best they could be, that they could properly impart this wisdom upon those who came to them looking for guidance.
12 Bishops, abbots, priests and monks were tasked with shepherding the Christian flock and overseeing the ecclesia -with the ruler acting as the overseer of the overseers, the teacher of the teachers, tasked with making sure everybody had the tools to be a good Christian in a good Christian Empire.
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Moreover, the Epistola De Litteris Colendis also makes clear in unequivocal terms that the stated ideals behind the envisaged correctio had an eschatological purpose as well. Explaining the need for a proper grounding in rhetoric and grammar, the letter reminds the audience that 'it is written: "Either from thy words thou shalt be justified or from thy words thou shalt be condemned" (Mat 12.37)'. 14 15 The pursuit of knowledge in the Carolingian worldview had moral, pastoral, and even eschatological undertones that were fully in line with the holistic approach intellectuals took to correctio in the eighth and ninth centuries.
16
Parallel to these lofty ideals, there was also a very practical reason to be concerned with correctio, a real-life advantage to be gained from having an educated clergy at work within the realm. This had everything to do with the many monasteries that dotted the Carolingian ecclesiastical landscape. These communities functioned not only as religious and intellectual nodal points in the early medieval world, but also, in the course of time, grew into the dominant economic and administrative centres in their respective regions. 17 The stated purpose of the major monasteries was to act as the purveyors of the 'power of prayer'. 18 They were responsible for the upkeep of the liturgical ties that bound the ecclesia together, and for that, it was important to bolster their credibility through a continuous devotion to improvement, through education and self-reflection. 19 Monks, just like priests and bishops, were encouraged to build up and maintain an 'internal cloister', to make sure they could interact with the secular world without harming their ability to intercede with the divine. 20 This was a necessity, as these same monasteries would more often than not serve as the beating heart of their Rather than dwell on questions of authorship, the remainder of this article shall focus on the Carolingian context of the Propositiones. More specifically, by looking at the way the text addresses its intended audience, my goal is to question whether this text should indeed be seen as a simple mathematical handbook, something of a mathematical curiosity -at worst an example of how dark the 'Dark Ages' actually were, at best a mathematical primer which had the teaching of computus as its ultimate goal. 29 Computus, mainly (but not exclusively)
revolving around the calculation of Easter, was a topic of hot contention for centuries. 30 In order to ensure that these calculations were done correctly -a matter of paramount importance to the Carolingian ecclesia -it would of course be necessary to have access to a group of clerics who were wellversed in the mathematics required to harmonise the lunar and solar cycles, arrive at a correct date each year, and fully understand the importance of what they were doing. 31 However,
given that many of the problems in the era -be they monks or otherwise -saw education and the transfer of knowledge as a function of their pastoral responsibilities.
34
At first glance, the title covers most of the stated goals of the Propositiones: these are questions geared towards getting young monks, clerics, and other pupils acquainted with basic arithmetic, using the educational tool of the 'story problem' to help students frame their thoughts and to remind them that these problems existed outside of the book in the real world as well. 35 Nevertheless, some questions are closely associated with the more fanciful riddles that are nowadays seen as 'recreational'. For instance, the work is known for containing the earliest extant European 'river crossing problems', in which a farmer has to transport a wolf, a goat, and some cabbages in a boat that only holds two of each, or in which a family has to make do with a rickety boat -the difficulty being that each of the members 'weighs as much as a cartload'.
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Other problems are more straightforward, but have equally fantastic scenarios. The very first, for example, starts by describing a scene in which 'a leech invited a slug for lunch a leuca away'. It then continues with the problem itself: '[b]ut he could only walk an inch a day. How many days will he have to walk for his meal? Speak, who can!' A solution is then presented: 'A leuca is 1500 paces, that is 7500 feet or 90,000 inches. It will take him as many days as inches, which makes 246 years and 210 days'. 37 Behind the quirky story about two invertebrates having lunch hides a question that involves basic adding and multiplication, as well as a quick primer on what a leuca is, all skills that are transferable to the outside world. Likewise, the great variety of questions in the Propositiones, ranging from the straightforward to the whimsical, are all evidently intended for use in some sort of classroom, with the eventual goal of teaching children the type of mathematics and problem-solving skills that might be useful one day for an administrator, cleric, or pastor. higher political level, the ability to properly determine genealogical descent could prevent a conflict from escalating.
After all, wars have been fought over less.
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Such instances where problems go beyond simply tallying up numbers allow us to see more of the Sitz im Leben of the text. For example, the text also presents problems such as this: 'A man saw some horses at pasture and wished they were his, and that there were others with them that were his, the same number again, plus a quarter of the sum that would result, for then he could boast of having 100 horses. Try to discern, if you will, how many did the man see at pasture?' The answer -40 -is learned through the acquisition of division and multiplication skills. 46 However, it is equally interesting that the question is framed in such a way that the horses are not the possession of the man in question, and that he is presented here not only as someone who wishes for things that are not his, but who also hopes to boast (glorior) of having more horses. Both of these traits would be sinful behaviour. Presented in this way, the propositio also provides an opening for the teacher to explain the moral quandary here, adding ethical issues to his mathematical teachings.
Another propositio, one of the 'river-crossing problems', similarly touches upon moral issues disguised as a riddle. The problem goes: 'Three brothers, each with a sister, needed to cross a river. Each one of them coveted the sister of another. At the river they found only a small boat, in which only two of them could cross at a time. How did they cross the river without any of the women being defiled by the men?' 47 If such story problems are intended to make more sense by being somehow relatable to the audience, the presentation of the problem here shows an ongoing concern with gender relations and purity that were close to the daily life of monks and the clergy. 48 This point is made even more strongly in the solution, which is presented in the first person. Suddenly, the pupils were encouraged to think about the purity of not just any woman, but of their own sisters: a touch of family honour is added, perhaps in order to motivate the students to work out a proper solution. 49 Additionally, the phrasing of this 47 Propositio 17. problem and its solution imply that the student population envisaged consisted solely of men -an interesting insight into this author's vision of the Carolingian educational system.
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If a concern for the right order of things is visible in this problem about gender and family relations, this becomes a leitmotif in other questions as well. For instance, the text's version of the well-known rice-and-chessboard problem is about a king and his ever-expanding army: in addition to teaching students about large numbers (over a billion soldiers end up marching with the king), the basic premise here is that the king could indeed raise such an army, its necessity a sad fact of eighth-century life. 51 It remains an open question whether or not the final tally is a reflection on the awesome might of the king's military or a warning against overestimating the capabilities of individual contributors to the army. At the very least, it is a reminder of the importance of the army for the self-identification of the Carolingian aristocracy. 52 It could, again, be left to the teacher to reflect 50 In spite of a dearth of sources, women did receive learning in the early upon this, or it could be that the author of the Propositiones was inspired by such capitularies as the Capitula de Servitio Monasteriorum, which details different types of monastic (material) contributions to the emerging Carolingian state.
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Whatever the case, this version of the problem shows a reallife scenario in action, even though the eventual size of the army remains unrealistic at best.
Similar concerns with order may also be seen in two varieties of a division problem that is repeated more often throughout the text. Usually, the pupils are asked to divide food between men, women, and children in a household -and it is always the pater familias who does the distributing. 54 While this already shows the 'ideal' family as envisaged by the author, it becomes even clearer in a problem concerning a bishop and his clergy: 'A certain bishop ordered that 12 loaves be divided among his clergy. He ordered that each priest should receive two loaves, each deacon one half, and each reader a quarter. There were as many clergy as loaves. How many priests, deacons and readers must there be?' 55 Both the question and the possible answers (5, 1, and 6; or 4, 8, and 0) imply an ecclesiastical hierarchy in which the bishop divides, and the relative 'value' of priests, deacons and lectors is expressed in terms of their daily allowance -again, a topic that was the subject of correctio as well. 56 By comparing this to the very last problem, about monks, we see the relevance of this depiction: 'An abbot had 12 monks in his monastery. Calling his steward, he gave him 204 eggs and ordered that he should give equal shares to each monk. Thus he ordered that he should give 85 eggs to the 5 priests, and 68 to the four deacons and 51 to the three readers. Say, if you will, how many eggs went to each monk, so that none had too many or too few, but all received equal portions as described above'. 57 The answer here is 17. More important, however, is that this answer belies the inherent equality of everyone inside a monastery. Idealistic though this may be, the author here juxtaposes the monastery's division scheme with that of the secular clergy, and teaches everyone a valuable lesson about order in the process, be it consciously or unconsciously. It is an ordering of the Church that wholly corresponds with the goals of the Carolingian correctio movement, and which is also reflected in a wide plethora of texts ranging from the everinfluential Regula Benedicti to the early ninth-century Institutio Canonicorum. 58 From the point-of-view of the author of the Propositiones it seems clear that teaching the right order of the world also began in the classroom.
'For those who want to ascend into the clerical order', wrote Hrabanus Maurus, a pupil of Alcuin, in 819, 'it would be appropriate to know and have at their disposal' all seven liberal arts. 59 Grammar, rhetoric and logic were necessary for the exercise of the pastoral function of the clergy, to preach or to convert, but also to make sure they avoided the 'thoughtless words' they had been warned against in the Epistola De Litteris Colendis. Astronomy, music, geometry and arithmetic were needed so that students might take on the administrative duties expected of them in the agrarian world they lived in, but also so that they might grasp the complex mathematics involved in the calculation of Easter, and, more importantly, begin to fathom the order underpinning creation. 60 As the hugely influential seventh-century bishop Isidore of Seville had already written in his Etymologies:
The reckoning of numbers ought not to be despised, for in many passages of sacred writings it elucidates how great a mystery they hold. Not for nothing it is said in praise of God (Wisdom 11.21), 'Thou hast ordered all things in measure, and number (numerus), and weight'. (…) Indeed, through numbers, we are provided with the means to avoid confusion. Remove numbers from all things, It is tempting to think that whoever was involved in the creation of the Propositiones had these words in the back of his mind. These were not just questions about measuring fields, they were meant to make one wonder about the awesome reality of creation.
The examples from the Propositiones treated in this article show how these story problems were embedded in their social world, and that this served a purpose beyond merely making the mathematical challenges relatable to the pupils. Pedagogically speaking, these stories were part of a discourse within which the pursuit, acquisition, and transmission of knowledge could easily take on moral or theological connotations in addition to those that were purely educational. The author was aware that his was a world where to teach meant to live well, and where living well meant to constantly strive for (self-)improvement.
Two final propositiones are especially interesting in this regard. The first concerns an ox that 'ploughs a field all day. How many footprints does he leave in the last furrow?' This is a trick question. The answer is that an ox leaves no trace in the last furrow, because he precedes the plough. However many footprints he makes in the earth as he goes forward, the cultivating plough destroys them as it follows. Thus no footprint is revealed in the last furrow.
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Even more striking is another such riddle: 'A man has 300 pigs and orders that they are to be killed in 3 days, an odd number each day. What odd number of pigs must be killed each day?' Here, the answer is even more explicit. 'Ecce fabula!', the author joyously proclaims. 'This is nonsense! No-one can solve how to kill 300 or 30 pigs in three days, an odd number each day'. 63 This could of course be an attempt at early medieval humour, an in-joke on the part of the author to confuse, amuse, and edify his readers. 64 However, he does provide a clue at the end of this riddle, when he states that 'Fabulae like this are there in order to rebuke children'. The word used for 'rebuking' is increpare, a concept that, as shown by both Mayke de Jong and Irene van Renswoude, had a long pedigree in the Carolingian era. 65 Using Biblical precedent from the Psalms, the books of Kings, and also the New Testament, Carolingian intellectuals had made increpatio an integral part of the rhetorical devices at their disposal. It was the type of rebuke that was seemingly harsh, but which nonetheless needed to be given in order to teach its recipient a valuable lesson or set them on the right path. Demons could be rebuked, as could mere mortals, including kings and emperors. The Old Testament King David had already been the subject of such a rebuke, but the Carolingian ideal was based to a large extent on the model provided by Ambrose of Milan's conflict with the Emperor Theodosius I as well: the beneficial effects of 'an increpatio delivered by a man flourishing with virtue' were already recognised in the late sixth century, as attested in the Historia Tripartita compiled by Cassiodorus. 66 In order to keep their flock on the straight and narrow, the pastors of the Carolingian ecclesia had rediscovered and taken up this rallying cry, and so increpatio had become part of the repertoire of teachers and pastors, students and sheep alike.
While this particular propositio about the impossible division of pigs need not necessarily be part of the author's political agenda, the little remark in the 'answer' does provide an interesting clue about the didactic intentions of the author. Teaching numbers was not just about solving riddles or finding solutions to practical issues. It was also a way to teach people about the order underlying it all, regardless of whether they realised this or not. To be rebuked, to be taught, was not just for the pupils' benefit anymore: both teachers and students would in theory end up being better people through the exchange of knowledge. Part of this would be the realisation that in the greater scheme of things, some problems cannot be solved by mere logic.
If the study of mathematics appears to be a study of absolutes, it appears, by extension, to be a study of what is essentially unreal. 68 Numbers turn into formulas, formulas turn into models, models turn into ideals, and these ideals end up as the building blocks of the structures that allow people to predict the behaviour of numbers, particles, and, to a certain extent, even people. The study of history, on the other hand, eschews this search for the absolute in favour of a deeper understanding of the stories people tell to make sense of their 68 For the way Newton saw in mathematics a way to perceive God's creation in absolute terms, see C. observations. The pursuit of knowledge in this discipline is a pursuit of the social logic of a given source, and mutatis mutandis, a desire to understand the human need to structure the world around them. Sometimes when these two overlap, misunderstandings about the respective disciplines' epistemological intentions may lead to mutually confusing conversations. 69 The lines between these two seemingly extreme genres are blurred to the point of overlap in works like the Propositiones, a text that is as mathematically viable as it is socially conscious. 70 The 'snapshot' it provides of the educational concerns of the author shows that this is recreational mathematics to the extent that the text uses mathematical problems not just to educate young pupils, but to literally 're-create' their world. 71 The author of the utilitarianism'. 72 In part, the Propositiones intrinsically warn students about what has later been called the 'suspension of sense-making' -the idea that (mathematical) problems need to be solved even if the answer cannot be realised in the world. 73 Rather than simply offering a course in problemsolving by numbers, or relying solely on repetition as a teaching tool, the Propositiones ad Acuendos Iuvenes also advocated a system of learning where minds would indeed be sharpened by analytical skills, instead of being dulled by repetition.
